The longitudinal charge distribution of bunches accelerated in the Stanford Linear Collider (SLC) linac will strongly affect the performance of the Collider. Bunch lengths are chosen in a balance between the deleterious effects of longitudinal and transverse wakefields. The former impacts on the beam energy spread whereas the latter is important to the transverse emittance. Two bunch length measurement ports have been installed in the SLC linac: one in the injector region and one after the emittance damping ring to linac reinjection point. These ports utilize a fused quartz Cerenkov radiator in conjunction with an electrooptic streak camera to permit real time monitoring of single s-band buckets with a resolution of several picoseconds. The design of the radiators and light collection optics is discussed with an emphasis on those issues important to high resolution. Experimental results are presented.
INTRODUCTION
The performance of the Stanford Linear Collider (SLC) is strongly affected by the transverse emittance and energy spread of beams delivered from the end of the linac into the bending arcs. A large transverse emittance leads directly to increased beam sizes at the Interaction Point (IP). Energy spread in the bunches can lead to bunch compression, as the beams travel through the arcs, which prevents luminosity enhancement from beam disruption during IP collisions. For SLC operation the transverse emittance (in both planes) should be 1iEz,y < 3 x 10-5 m-rad and the energy spread within each bunch should be AE/E < 0.5%. Bunch (2) where Atbu,,h is the actual bunch width, Atsize is the width contribution arising from the finite transverse extent of the beam, Attr is the transit time spread within the streak tube, and At,1 is the width due to the aperture limiting slit at the front end of the streak tube. The system resolution is given by Eq. (2) for the case of zero bunch length Atres = (Atsize + /Attr t-At'1)1/2- (3) As shown in Fig. 2 Besides being used to tune the injector, the streak camera system has been used to monitor the bunch shapes and numbers of bunches in beams that are deflected into the south ring and to observe the bunch shapes of damped beams. Reference 7 presents data acquired with the sector two installation. That data illustrates the shortening of the bunch length as the voltage in the damping ring RF compressor was turned on.
FUTURE PLANS
The streak camera-Cerenkov bunch monitor system has become an important tool for tuning those systems which affect the shape of particle bunches in the SLC. We are now considering the installation of extra ports in the positron production line and perhaps in the final focus region. Immediate plans for the bunch length monitoring ports call for further automation of the streak camera. At present, the streak camera must be manually adjusted for all operations. Once set up, the analyzed streak image can be viewed remotely with a TV camera which has been tied into the laboratory cable video system. Plans are being made to replace the streak analyzer with a remote viewing system which would connect directly to the SLC control computer. This would permit greater access to the bunch shape data for online analysis and control.
